SUMMARY Multiple duodenal polyps were found by endoscopy in five out of 33 patients with chronic renal failure and in one of 300 controls. In the uraemic cases the polyps were caused by circumscribed nodular hyperplasia of Brunner's glands. One of these five patients later underwent surgery for duodenal obstruction caused by the polyps; the other patients were asymptomatic. One of the controls had multiple duodenal polyps. The recorded incidence of multiple duodenal polyps was significantly higher among patients with chronic renal failure than in patients without renal disease. Patients with chronic renal failure and polyps did not differ significantly from the other renal patients in the comparison of variables such as gastric acid secretion, serum concentrations of gastrin and group I pepsinogens or mean length of dialysis treatment. The mean pH of gastric resting juice was significantly higher, however, in uraemic patients with polyps than in those without. Uraemic patients displayed a gastric acid secretion capacity within normal range, and significantly raised serum gastrin and group I pepsinogen concentrations.
Various functional and morphological alterations of the gastrointestinal tract have been described in patients with uraemia.1 2 The excretion of urea into the gastrointestinal lumen has been considered a specific feature of these patients. 3 Furthermore, these patients have raised serum concentrations of group I pepsinogens4-6 and gastrin.7-l0 Gastric acid secretion is either normal or increased. [11] [12] [13] [14] The lesions in the upper gastrointestinal tract ascribed to uraemia are mucosal oedema and haemorrhage of varying degrees. '5 16 Radiological observations of prominent mucosal folds, suggestive of polyposis, in the duodenum have been described, [17] [18] [19] All patients with renal failure were examined by fibreoptic endoscopy, tissue specimens for histological study were obtained by forceps biopsy. Both the renal and the duodenal ulcer patients were studied for gastric acid secretion and for serum concentrations of gastrin and group I pepsinogens. Serum creatinine concentrations were determined in all patients. All the procedures in this work were in accordance with the ethical standards of the Helsinki Declaration of 1975.
Gastric acid secretion tests were performed by gastric intubation and suction as described by Baron.22 Gastric juice was collected in 15 minute fractions using a special pump (Egnell, Ameda, Switzerland). Basal acid output was determined during the first hour. For determination of peak acid output the patients were given pentagastrin (PeptavlonR, ICI, England) 6 gg/kg body weight intramuscularly, and gastric juice was collected during the following hour. The acid concentration of gastrin and group I pepsinogens were determined by radioimmunoassay. 3 In the latter method lactoperoxidase sorbent was used to iodinate pepsinogen I, and a double antibody solid phase (DASP) technique to separate the bound and free fraction in radioimmunoassay. The blood samples for the determinations were collected immediately before the acid secretion test. The reference range in healthy subjects for gastrin was 5-50 pmol/l and for group I pepsinogens 50-150 ,ug/l.
Student's t test and x2 test were used for the calculation of statistical significances.
Results
Between 10 and 20 multiple polyps were found in the duodenum in five out of 33 patients with renal failure (15.2%, two women and three men). The polyps were located in the duodenal bulb and in the descending part of the duodenum above the papilla of Vater. The diameter of the polyps was less than 5 mm in four patients. In one patient the largest polyps were over 10 mm in diameter, and he had to be treated surgically for symptoms due to obstruction caused by the polyps (Fig. 1) . Endoscopic forceps biopsies were obtained from all patients and open surgical biopsy from the patient operated on for obstruction (Fig. 2) . In the surgical specimen, hyperplastic Brunner gland tissue was located in the submucosa. It had cystically enlarged ducts and acini, and numerous fibrous or smooth muscle septa transversed the stroma. The duodenal villi were slightly atrophic above these glandular structures.
Duodenal polyps were also found in two control patients (0.7%). One had a solitary polyp and the other a mild form of polyposis with multiple small mucosal rises in the duodenal bulb. Histological specimens were not taken. The increased occurrence of multiple duodenal polyps among azotaemic patients as compared with the controls was statistically significant (p<0.05).
Patients with multiple duodenal polyps did not differ significantly from the other patients with renal failure with regard to basal and stimulated gastric acid secretion capacities or to serum concentrations of gastrin and group I pepsinogens or to the length of time of dialysis treatment. The pH of gastric resting juice, however, was significantly higher in the polyp patients than in the other uraemic patients (p<005) ( Table 1 ).
The acid secretion capacity among the renal patients was significantly lower than among the The causes of Brunner's gland hyperplasia have been thoroughly discussed by Kaplan et al,28 but the pathogenesis is so far completely unknown. The manifold increase in the frequency of this lesion in uraemia suggests that a state of hyperstimulation occurs in uraemia. In this series uraemic patients had a mean gastric acid secretion capacity within normal range and significantly lower than in duodenal ulcer patients. Thus an increased acid load on the duodenal mucosa does not explain the development of Brunner's gland hyperplasia in these patients. Although raised gastrin levels in uraemia may only reflect a state of metabolic retention, they may have a trophic effect on the mucosa. The mean serum concentration of group I pepsinogens was significantly increased in uraemic patients compared with duodenal ulcer patients.5 Nevertheless, according to Samloff's studies on the cellular origin of group I and II pepsinogens,29 30 which show that the latter pepsinogens originate in Brunner's glands, it would be expected that a disturbed metabolism of group II pepsinogens associates with the described submucosal alteration. This is supported by the electronmicroscopical observation that cells of Brunner's glands contain homogeneous granules, as do zymogen cells. These contain only group II pepsinogens, unlike the chief cells of the stomach which contain both pepsinogens. 31 
